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What is the Future of Interactive
Multi-User Systems?

The research objective concerns the creation of genuine multi-user systems. This
work arises from the creation of immersive systems and the philosophical critique of
the assumptions made by discourses that seek to understand the digital. Although in
philosophical terms this has focused on an immanent rather than transcendent
ontology it is also possible to understand this approach through the ‘discoveries’ of
complexity theory; concepts through which research can develop practical strategies
that can be employed in the creation of these systems.

Mark Palmer
University of the West of England

Disquiet has often been expressed when the word ‘user’ is employed when
talking about interactivity. Why might this be? The notion of a user possesses a
telos because we use tools towards an end. This is problematic in two ways; firstly it
points away from the digital artefact created that has been created and secondly
it implies fixed or closed outcomes; a problem that has all too often been
uncomfortably true of so called interactive systems. Uncomfortable in their demand
for specific outcomes to enable one’s progression through an environment.
Although the consequences of complexity theory have been felt in fields as diverse
as evolutionary biology and business there seems to have only been interest in
‘representing’ complexity within art and design (Leonardo Issue 4 2003) with the
result that little has been done to understand its consequences. A science that has
emerged from computing, it seems surprising that more hasn’t been done to bring
its discoveries into a more serious relationship with the interactive.
However much of this apparent lack of progress can be attributed to a
misconception concerning complexity theory. Because it has been understood
through the maxim that ‘the whole is greater than the sum of the parts’, complexity
has been seen as an addition to knowledge. Philosophers have questioned this and
Stengers notes that rather than being an addition to knowledge complexity calls
notions of part and whole into question (1997). Broadly stated the consequence of
complexity is that order seems to emerge from relationships themselves rather than
from its imposition as a higher principle.
A consequence of this is that it has been shown that emergent behaviour occurs
only when a system runs, it cannot be known prior to its operation, and as such, it
can only be known on its own terms. It is not possible to model these systems in
such a way that we can predict their outcomes. As a result we should begin to
understand that it is only through the involvement of ‘users’ in the development
process that we will create and understand genuinely interactive systems. New
forms of collaboration must be developed that move beyond notions of ‘artist’
‘designer’ and ‘user’. It also demands the development of new forms of interface that
move away from the dominance of a single viewer who controls and environment, as
discovered in systems such as CAVEs towards modes of interaction where all users
are universally implicated in the unfolding of events. This paper will use complexity
theory and examples of the author practical research output to demonstrate
these principles.
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Much of the language describing the digital has been derived from ‘traditional’
practises, a discourse that emphasises ‘tools’ and ‘users’ rather than systems.
In itself this may have led to the conclusion that these systems are subject to
manipulation and the intentionality of the designer in the same way any other
object might be. In parallel practice generated from within the Fine Art
tradition have tended to believe that ‘new’ media requires a new language
and, more often than not, the result of such invention is nothing new and has
resulted in the ubiquitous prefixing of cyber before old concepts.
This paper will challenge these views, asserting that what is required is a
reconfiguration of the ways we think about systems. This draws upon work
that addresses the creation of genuine multi-user installation environments as
well as a theoretical consideration of the problem. It also acknowledges that
what is required is a language and concepts appropriate to capturing and
understanding what is genuinely new about ‘interactivity’ that does not
alienate its most important component, its users.
But rather than working through the history of philosophy in order to
understand this Complexity Theory provides a means by which these
problems can be approached ‘directly’. Developed out of Chaos Theory in the
mid-eighties it can be characterised as
a chaos of behaviours in which the components of the system never
quite lock into place, yet never quite dissolve into turbulence either
(Waldrop 1992).
Lying at the edge of chaos this is often a zone where changes in behaviour
occur, a space of phase transition where it is believed life was created and is
evolutionary driven. Even more significantly these disciplines have shown that
phenomena can be emergent. Starting with simple rules such as those
discovered in the cellular automata of Conway’s Game of Life, remarkably

lifelike behaviour can emerge. But emergence only occurs when a system
runs. These systems are also capable of demonstrating a remarkable stability,
with otherwise chaotic systems being drawn into equilibrium by ‘strange
attractors’. Despite this, behaviour of this nature cannot be predicted prior to
the operation of the system. Here we should realise that the nature of these
emergent phenomena means that complex systems can only be known
through the terms of reference generated through their operation. Although
one might wish to draw parallels with the nature of creative practice we must
also recognise that this means that complex system could be impervious to
the intentionality of designers.
But this is not to suggest that the two disciplines shall never meet. The
foremost centre for the study of complexity, the Santa Fe Institute, is
constituted from economists, physicists, administrators, biologists, and
mathematicians. What is of interest is that Complexity theory has had a
profound effect on disciplines as diverse as evolutionary biology and
business, but only when it is understood as a deeply embedded principle
rather than just an addition to knowledge. Yet despite the fact that complexity
is a science that has emerged from computing and visualisation as much as
mathematics, it has yet to realise any real inroads into the way that artists and
designers think.
This has much to do with a misconception concerning complexity. Popularly
understood through the notion that ‘the whole is greater than the sum of the
parts’, complexity has been seen as an addition to established knowledge.
This has been questioned by philosophers such as Isabelle Stengers (1987)
who has noted rather than being an addition to knowledge complexity calls
the notions of ‘part’ and ‘whole’ into question. Broadly stated the consequence
of complexity is that order seems to emerge from relationships themselves
rather than the imposition of a higher principle; demanding an immanent
rather than transcendent ontology.
Despite this ‘emergence’ has still proven attractive to many, but only as an
abstract idea. We should be wary of this because ‘abstract’ ideas of this kind

are often used only as a means to keep questions at bay. This can be seen
most notably in the adoption of Kant’s concept of the sublime; an attraction
based largely upon the fact that the notion of the ‘sublime’ allows one to name
but essentially gives one permission not to speak of the indescribable. But in
itself the sublime is of no practical use because one cannot have an
experience of the sublime, only its absence. In contrast to this emergent
properties are experienced. The challenge is to experience such phenomena,
and what can become known through them, without reducing them to the
already known. We must ask how these principles can become of use to
‘artists’ ‘designers’ and ‘users’.
No doubt the objection to these assertions will be that interactivity has already
been captured and successfully harnessed by the discipline such as Human
Computer Interaction (HCI). But as has been pointed out by Edmonds and
Candy ‘A distinguishing feature of HCI is the stress upon immediacy of
results’ (2002) in other words the speed at which tasks can be performed.
This places HCI within a metrics of established tasks, and by virtue of this,
distances itself from the phenomena we are seeking to investigate.
Concerning themselves with the ways that artists and technologists can
successfully collaborate, Edmonds and Candy identified the hurdles to this
process through a series of case studies. Within this study the primary issue
appeared to be one of overcoming the specialised language of each
discipline. Arguably their most interesting observation is that successful
collaboration arises when artists are able to use and communicate via the
technological. Here the artist can push beyond the circumscribed solutions of
software packages and work with technology in such a way that they
approach something akin to the notion of ‘truth to materials’.
Despite these insights such an approach has prevented a consideration of
‘user’ involvement. How do we involve the user? It could be argued that usercentred design and HCI has begun to achieve this. The publication of
Experience Design 1 (Shedroff 2001) has provoked an interest in the
qualitative that had previously been ignored in preference for quantitative

methodologies. This is a trend that can be further seen in texts such as
Funology From Usability to Enjoyment (Ed. Blythe, Overbeeke, Monk &
Wright 2003). However posing questions such as ‘What constitutes
compelling consumer experience?’(Hull & Reid 2003) it appears that this
interest arises from the perceived competitive edge this would provide.
Experiences are ‘evaluated’ using psychological methods such as repertory
grids. These ask respondents are asked to consider similarities and
differences between triads of elements. These are used to generate a series
of bipolar constructs (e.g. ‘simple – complicated’, ‘exciting – boring’) from
which valuations arise. The aim is to ultimately identify the qualities that lead
to a ‘compelling consumer experience’ so that companies can reliably
reproduce them. Indeed one might cynically understand this as the search for
the buttons that produce a Pavlovian response in the consumer.
But if the economics of the market place has constrained development have
artists faired any better? At ‘user_mode’ (Tate Modern 2003) user
involvement was discussed as an important issue. Disquiet was expressed at
the language of ‘users’ and ‘artists’ but it still prevailed to the extent that
interfaces were even described as ‘tools for users’. But is this a legacy of
HCI? Reacting against the myth of the ‘solitary artist’, artists working within
social contexts have sought to make dialogue, negotiation and exchange
central to their practise. But having appeared to prioritise user involvement
they often assume ‘shared’ values across which these negotiations take
place, and at worst, impose them. It is across assumed values that notions
such as ‘artist’, ‘user’ and ‘work’ are formed. Rather than uncritically
celebrating values, genuine ‘user’ involvement should challenge these
assumptions, a challenge that also requires that we embrace process as the
source of good practice.
What does this mean? If we claim to work with systems we need to work with
those who become a part of them. ‘Users’ should not be recipients of a
‘solution’ but a dynamic constituent of a system. Without listening to these
voices ‘interactivity’ becomes as lively as a chess game played against one’s
self. A danger painfully demonstrated by early forays into interactivity when

artists expected ‘users’ to create or modify elements of a ‘work in progress’.
Control is not a necessary condition of involvement indeed its imposition may
be anathema to worthwhile experience.
But within the creation of complex systems involvement demands another
approach to the ones so far employed to involve users. The rhetoric of new
media, particularly virtual reality has led a drive towards realism and evergreater displays of spectacle. In contrast to interactivity, this invariably
involves spectatorship and the passivity of the viewer. Indeed it is often such
absorption that we seek in films and novels. If we are looking to develop user
systems we must differentiate between absorption and involvement.
Immersion has also generated a sense of isolation. Immersive technologies
such as head-mounted displays and data gloves have never found the mass
market anticipated for them precisely because of the sense of isolation
created through their use. Indeed where this has been successfully utilised
‘Solitude is a key aspect of the experience’ (Davies 1996).
Attempts to create multi-user environments have been anachronisms because
display technologies assume a single viewpoint in order to render a scene. In
systems such as CAVEs any position other than this provides a distorted
viewpoint. A convention that also means a single user, invariably the person
occupying this position is given control of the environment reducing other
‘users’ to spectators. Given this if immersion is neither an indication nor a
necessary condition of involvement, new routes towards involvement have to
be discovered.
Having been drawn to immersive VR because of the kinaesthetic involvement
it can afford (albeit for a single user) I sought to address the creation of a
genuinely multi-user systems. Whereas many had created installations that
offered a projected image of what the immersant was seeing I attempted to
overcome the isolation of users in both spaces. This was done by collecting
environmental data to seed events within the virtual, blurring the boundaries
between physical and virtual environments within the creation of a larger

system. But even limited user involvement revealed the assumption that the
system would be self-evident; instead users felt they were being asked to be
in two places at once. The fact that events in one environment affected events
in the other played a major role because cause was, from the point of view of
the user, divorced from effect. Although one would distance oneself from the
immediate and closed causality of a tool in the generation of emergent events
there still is causality. Separating this ‘at birth’ made a nonsense of the
system.
My response was a project proposal that rather than trying to solve the
problem of multiple 3D viewpoints worked with a 2D surface projected onto an
installation floor, a ‘surface’ consisting of the virtual particles of a fluid system.
Users would be tracked and their position and movement captured to be used
as sources of energy and resistance with the system. Their presence would
be immediately apparent because of a simple and direct causality; but the
dynamics of this system would lead to rich and unpredictable events. Nobody
would occupy a primary and controlling position; what’s more the relationships
and movements between users would become as important presence itself,
but none of these elements would make the outcome of the system
predictable.
The proposal led to the award of a New Technology Arts Fellowship at the
University of Cambridge, a series of fellowships set up to explore potential
collaborations between artists and technologists. Since I’d not studied
Mathematics for twenty years it was suggested that work with somebody to
aid the formation of a relationship with my chosen department, the
Department of Applied Mathematics and Theoretical Physics (DAMTP). As a
result I was lucky enough to meet and form a collaborative partnership with Dr
Jonathan Mackenzie (Mac), a collaboration that developed out of lengthy
discussions on the basis of a shared interest that had been arrived at through
different routes.
One of the driving forces of the fellowship was an interest in the involvement
of the ‘audience’ in the development process so we quickly examined how the

project might be made manifest in order to facilitate such an involvement. This
resulted in the creation of two demos. One using a touch screen to provide a
means to physically interacting with the system and another that used game
controllers to move animated figures through a virtual installation (Kettles
Yard 2002).

Many intuitively used these systems but even so a series of assumptions
were revealed. The most telling was that users wanted to confirm that these
were fluid systems when they first encountered them. This had never
occurred to us because we’d always known we were dealing this. This was
particularly evident with the touch screen. Problematically the mathematical
model we used allowed energy to be added to the system, but not for it to be
removed when objects became static. Everyone violently stirred the demos to
confirm their effect on the system, adding considerable energy to it.
Subsequent users found it difficult to read the effect they were having on the
system.
In contrast to HCI we did not believe that it was up to ‘users’ to adapt to the
system but rather we needed to address the assumptions that made the
system harder to use. We therefore worked on adaptations and additions to
the code and utilised further observations. Despite this there were some
reactions we could do nothing about. Having actively encouraged involvement

we discovered that more than one user often tried to use the touch screen,
‘confusing’ a device that works with a single point of contact. The experience
led to us being convinced me of the absolute value of iterative ‘user’
involvement; and a conviction that simplicity and involvement are not mutually
exclusive.
A year later the work was realised as a small installation (Intersculpt 2003)
and once again there were interesting lessons. Again people interacted
intuitively, but did so far more immediately if they’d seen somebody else doing
so first. The projection only provided a small ‘window’ within which one could
see oneself in the system. What became apparent through observation and
conversation was the impact of the physical aspects of the system. Whereas
previous versions had only afforded only a limited use of the body the whole
body now became a part of the work. What became apparent was that any
expectations of equivalence between versions reduced the body to an
instrument or a ‘cog’ in the system. Rather what was becoming apparent was
that human involvement ‘expressed’ the system, but that this was all the richer
given the presence of others.

How can we better understand these phenomena through complexity whilst
reconfiguring notions of the ‘artist/designer’ and ‘user’ through its concepts?
Kauffman’s work (1995) provides a clue. Asserting that it was unlikely that life
originated by blind chance origin he suggests that its origin lay within
autocatalytic reactions, self-sustaining reactions that are an almost inevitable
consequence of matter. Modelling these as nodes and connections he
demonstrates how, reaching a critical ratio, a phase transition occurs and selfsustaining clusters are formed. Either side of this phase transition lies
systems that are locked into stasis or are entirely chaotic. But whereas most
might be satisfied to broadly conclude that life seems to reside on the border
with chaos Kauffman introduces a more subtle distinction. On one side of this
border he identifies a region of ‘subcriticality’ providing the stability that allows
cells to function and on the other a zone of relative instability, the
‘supracriticality’ of the biosphere that drives evolutionary diversity, however
each requires the other to function creatively. Interrogating notions of ‘artist’
and ‘user’ through these concepts, we can move beyond the impasse they
now represent, and discover the grounds of genuine collaboration.
But how should this be undertaken? Although Kauffmann claims complexity
will be discovered ‘in our…. cultural systems’, he doesn’t suggest a means to
do this. Drawing on Spinoza, the neurologist Damascio (2003) has examined
the relationship between emotion and feelings. Through a series of case
studies he demonstrates that emotion precedes feeling. Drawing on Spinoza’s
parallelism of mind and body (both expressions of a single substance or, for
our purposes, a single ‘system’) he aligns emotion with the body and feelings
the mind (as a style of mental processing). Simply stated Damascio asserts
that we recognise emotions in animals (such as those of a dog that has stolen
food) because we share them because emotion has an evolutionary function
through its ability to affect behaviour. The apparently human capacity to
subsequently experience feelings is an extension of this capacity, by virtue of
the reflexivity they afford the way they can affect our actions.

It is through the emotions and feelings of ‘users’ that we can begin to
understand interactivity, through the very relations that constitute a complex
system. By paying attention to this we can begin to provide a means by which
we can understand complexity through the experience of users, generating a
‘new’ language out of, and sensitive to these relationships rather than
imposing values upon them. But we must remember that this will only be
indicative of these; static representations of these systems will inevitably
undermine the very thing we wish to deal with. The notion of ‘truth to
materials’ has to be extended into one of ‘truth to systems’ and through this
‘truth to process’. But this is not something limited to the ‘Fine Arts’,
McCullough’s (1996) rediscovery of the relationships between ‘close
observation’, ‘skilful manipulation’ and ‘visual thinking’ through digital media
highlights the same thing. The concept of abstraction he asserts finds itself
sensibly embedded within systems whilst paradoxically ‘remaining’ abstract
because of its generative nature. It is in sensitively dealing with this that the
future of interactive systems lies.

